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I. Introduction
Among developed countries, Japan has been unusual in that women are much less likely than men to pursue university education. For example, in 1980, women accounted for 22.4 percent of those enrolled in four year universities, as compared to 50% in Canada and the United
States, 47 % in Finland, 37 % in Sweden, 48% in France, and 42% in Italy (Nakata and Mosk (1987) ). In recent years, however, this proportion has been growing, to 27.9% in 1990 and 35.6% in 1998 . Coincident with this period of increase, in 1985, the Japanese Diet passed the Equal Employment Opportunity Law (hereafter EEO Law) that went into effect April 1, 1986. 1 This paper has two objectives. The first and most important is to explore the determinants of young women's higher education choices in Japan, with a special emphasis on attendance at university. The second is to see if a preliminary finding in Edwards (1994) of an increased probability of attending university subsequent to the passage of the EEO Law is supported by a multivariate analysis. Our empirical analysis uses the first wave of a ten-year longitudinal survey, the Japan Panel Survey on Consumers (hereafter the JPSC), sponsored by the Institute on Household Economy (Kakei Keizai Kenkyujo). 2 The JPSC, a probability sample representative of the Japanese female population between the ages of 24 and 34 in 1993, is well suited to an analysis of educational choice because it contains a rich array of variables to characterize the young woman and her family background, variables such as family income, parental education, mother's work status, number of siblings, and attendance at "juku" ("cram" school). However, because women in only one of the eleven cohorts in the survey made their educational decisions subsequent to the promulgation of the EEO Law, our conclusions with regard to the role of this law in educational choices must, of necessity, be suggestive rather than determinative.
To preview our findings, one of the most important factors for determining whether or not a young woman attends university is whether or not her mother attended university. Other important factors we identify include whether or not her father attended university, whether or not the young woman attended juku in high school, family income, and attendance at private school. In contrast, neither the expected returns to university nor opportunity costs appear to strongly influence university attendance. Finally, our results provide tentative support for the hypothesis that the passage of the EEO Law had an impact on the higher education decisions of young Japanese women, primarily by reducing their propensity to attend junior college and increasing their propensity to attend university.
II. Background
High school graduates in Japan typically have five options. They either directly enter the labor market, attend a two-year junior college, attend a technical or vocational college, attend a college preparatory school to improve their chances of getting into a university, or attend university (well below ten percent neither work nor continue further schooling). The system is relatively rigid (compared to the United States), in that people typically do not return to school after working. 4 Nor has it been usual for women who study at junior or technical colleges to transfer to four-year universities (Ishida (1998) While all forms of higher education experienced growth over the 1984-1996 period, both for young women and young men, the most striking change is for women's attendance at university.
Their propensity to attend university after graduating from high school almost doubled over the period, from 11.1% to 21.1%, while that of young men increased by only 18 percent.
It is important to note that it is enrollment in university rather than junior college that provides access to "career" jobs for women with higher education. Junior colleges typically offer a limited range of subjects, and three-quarters of them "offer a single curriculum in nonvocational subjects, such as music, home economics, and English literature" (Ishida (1998) ). It is universities, with their broader curricula, that traditionally provide the entry point for most professional careers. Further, Higuchi (forthcoming), Ishida (1998 ), and Tachibanaki (1996 all document the importance of educational background (both the level of schooling and the selectivity of the university) on the type of job that graduates obtain. University graduates are more likely to get promoted into higher-level management jobs (at the bucho, kacho, and kakaricho levels) and are more likely to be hired by the larger firms (in which compensation is higher than in smaller firms).
Consequently, in Table 1 we narrow our focus to enrollment in universities. This table contains total enrollment in four-year colleges and universities by sex for 1975, 1980, 1985, 5 1990, 1995, and 1999. 6 Panel A of the table shows the actual numbers of students in each year, while Panel B shows five-year changes (and a four-year change from [1995] [1996] [1997] [1998] [1999] . 7 Throughout the entire period, women's enrollment increased at a faster rate than did men's. In the 1975-80 period, women's increase was 5.2 percentage points greater than that of men, and in the 1980-85 period, it was 8.6 percentage points greater (see last column in table).
Consequently, the proportion of women among those enrolled slowly rose from 21.6% in 1975, to 22.4% in 1980, to 23.9% in 1985. The rise in women's enrollment, however, accelerated between 1985 and 1995, the period after the passage of the EEO Law. Women's enrollment increased by a whopping 33.9% between 1985 and 1990 and by 38.4% between 1990 and 1995, whereas for men the increases were only 8.6% and 9.0%, respectively. Put differently, between 1985 and 1995 women's share of enrollment grew from 23.9% to 32.9%, rising to 36.2% in 1999. It is clear from these data that the growth in women's investment in university education was greater after the passage of the EEO Law. Moreover, the much larger increase in enrollment for women than for men since 1985 implies that changes in general economic conditions (which would be expected to similarly affect both young men and young women) were not the cause.
This same phenomenon is illustrated in Figure 1 . Here we show advancement rates to university education by gender from 1977 to 1993. The important difference between the data in Table 1 and those in Figure 1 is that the latter are based on a cohort analysis whereas the former include members of any cohort who are enrolled in university in a given year. More specifically, the advancement rates shown in Figure 1 are computed as the percentage of high school graduates in a given year that entered university within the following four years. That is, this advancement rate includes "ronin," young men or women who, having failed the entrance exam for the university of their choice, study for a year or two and reapply. This measure, therefore, is the most inclusive measure of the demand for university education.
The data in Figure 1 are striking. Over much of the period for which we have data, the advancement rate of young men has exhibited a negative trajectory, whereas that of young women has been predominantly positive. The difference between advancement rates of men and women has been steadily decreasing, from .325 for the 1977 cohort of high school graduates to .207 for the 1993 cohort. Most remarkable, these trends, while evident before 1985, were noticeably accentuated after 1985. What is clear from both Figure 1 and Table 1 is that women's university attendance, relative to that of men, has been growing dramatically over the past twenty years and that this trend accelerated after the passage of the EEO Law.
It is noteworthy that over the same period that women's participation in higher education has been growing, the costs of this education has been rising faster than the rate of inflation and faster than the growth in household income. Indeed, Higuchi documents the steady increase in the costs of both public and private universities, relative to family income, from 1975 to the late 1980's, with a leveling off in the early 1990's (Higuchi (forthcoming), Figure II ) and points out that this increase is especially important in Japan because the costs of university education are born primarily by parents.
III. Theoretical Framework
There are two types of theoretical approaches typically used to model human capital investment decisions, depending upon the type of human capital being studied and who is perceived to be the decision-maker. One is the Becker /Lewis approach (1973) , in which the parents are viewed as the decision-makers. In this type of model, both the quantity and "quality" of children enter the parents' utility function, where quality is taken to be a function of the children's human capital. Parents' choice concerning their desired family size and the desired amount of human capital for each child depends on: the parents' "full" income (their unearned income plus their potential earnings); the parents' preferences regarding family size, the human capital embodied in each child, and other types of consumption; and the price of human capital relative to other family consumption goods. The financial returns to the child's human capital investment may or may not affect the parents' choice in this model, depending on whether a child's human capital is viewed as an end in itself or as a way to insure the child's (and/or parents') future consumption. This type of model can be adapted to allow for the possibility that parents prefer to invest more in male children than female children or that they treat children within a family differently for other reasons. For example, in a country like Japan, where it has been conventional in the past for parents to live with their oldest son's family, parents may prefer to invest more in the oldest son's human capital as compared to other children in the family (Brinton (1988) , Ono (2000) ).
A second approach, developed by Becker (1993) and others, weighs the cost and returns to an investment in human capital from the point of view of the individual actually acquiring the human capital. Here the potential investor considers the out of pocket and opportunity costs of a particular level of education and weighs these against the present value of the returns, typically taken to be the present value of the annual differences in earnings associated with the increased education. While the investor's parents' income and tastes regarding human capital would not at first glance seem to be relevant factors in this type of model, imperfections in the capital market for human capital investment may in fact make family income and parental tastes appropriate factors to include. An additional factor, the investor's academic ability, is also relevant. An individual's ability is usually considered to be positively related to his or her propensity to invest in human capital because it is assumed that more able people have a lower cost of acquiring a given amount of human capital (or that for a given investment, they can earn a higher wage).
Given the institutional arrangements in Japan described above (especially the facts that college typically follows lock-step after high school graduation and that most college expenditures must be funded by the parents), it is likely that both the parents and the young woman herself jointly make her higher education investment decisions. These considerations suggest that the following factors will be determinants of the young woman's educational choice:
8 family income, the number of children in the family, whether she has a male sibling, the parents' taste for human capital, the young woman's ability, and measures of the costs and expected return to each type of educational investment. In addition, to the extent that higher education is desired to make young women more attractive in the marriage market, a measure of the "tightness" of the marriage market, such as the relevant sex ratio, will also be included. 9 The way in which the passage of the EEO Law is expected to impact young women's educational choices in the context of this model is by increasing the labor market returns that they can expect to reap after the passage of the law.
An important factor in the world of Japanese higher education (and in the United States and other countries as well) is the quality of the university that one attends. Ishida (1993 Ishida ( , 1998 , Higuchi (forthcoming), Nakata and Mosk (1987) , Ono (1999) , Tachibanaki (1996) and Rebick (1998a and 1998b) all emphasize the importance of the prestige of the university that one attends for determining the prestige and size of the company at which one is hired, and the consequent expected lifetime earnings. 10 Unfortunately, our data (described below) do not permit us to control for the quality of the university education.
The econometric specification of our model follows closely the random utility model used by Rouse (1994) in her study of young people's choice among employment and enrollment in two-year versus four-year colleges in the United States. In keeping with this empirical model, Japanese women high school graduates (and their families) are assumed to choose among three alternatives: (1) no further education or enrollment in a vocational or technical school; (2)
The number of children in the family is in principle an endogenous variable in this type of model. Given the focus of this paper and the nature of our data, it is not feasible for us to adjust empirically for this potential endogenity. enrollment in a junior college; and (3) A young woman chooses university education if the utility associated with that level of education exceeds the utility she can expect from the other two alternatives. In the context of this model, the probability that she will choose university education is where subscript U represents university, JC represents junior college, and HS represents vocational or high school.
This statistical specification is estimated using the "universal logit" model (Amemiya, 1985) similar to that used in Hutchens, Jakubson and Schwartz (1989) (hereafter HJS). In the universal logit model, the probability pij that the ith person chooses education type j is assumed to take the form 11 We combine those who end their education with high school and those who get some type of post-high school vocational training because our focus is on university education and junior college and there is insufficient variation in our data to separately analyze high school and vocational school graduates.
where the gij are functions of all the explanatory variables. By making an appropriate choice of the gij's, the universal logit can approximate any arbitrary polychotomous mode, and does not require the assumption of the independence of irrelevant alternatives. 12 More specifically, if the gij's are linear in the independent variables, with coefficients that vary with each alternative-as in equation (1)-the result is a multinomial model that does not require an assumption of zero correlations across educational choices. (Amemiya, 1985, p.307) . 13 In the context of our empirical work, the entire set of variables representing the determinants of educational choice enter the probability function for each education level and a different set of coefficients is estimated (on a common set of variables) for each level of education.
IV. Data
A. Description of sample and sampling procedure.
The data for this study come from a unique micro-level survey entitled the Japan Panel Survey on Consumers (JPSC), sponsored by the Institute on Household Economy (Kakei Keizai Kenkyujo) in Japan. The JPSC is well suited to our study because it provides rich retrospective information about each respondent's family background and educational history. The JPSC is a probability sample of 1,500 Japanese women, representative of the entire female population aged 24-34 in 1993. The sampling procedure follows that of most countries' population censuses, in
The customary way to estimate a multinomial logit is to assume that the error terms in the probability equations are independently and identically distributed with the generalized extreme value distribution (McFadden, 1981) . This procedure has the drawback of imposing the assumption of the independence of irrelevant alternatives (IIA), implying that the odds of choosing between any two options depend only on the characteristics of those two choices, and not on any of the other alternatives. This model may not be appropriate when some of the alternatives are similar, as may be the case with junior college and university. The universal logit model gets around this problem, but it too has a drawback (see HJS): it does not meet the condition of allowing one to combine existing estimates with information about a new alternative to make predictions about the probability of choosing that new alternative. In our research, however, this drawback is of little consequence because we do not need to make inferences about educational choices other than those already discussed in this paper.
which the area of Japan was broken up into eight blocks according to the concentration of the population. Random samples were taken within each of the blocks. For each individual selected, three substitutes were randomly prepared in the event that the individual did not respond to the request to participate in the survey. Given this method, the response rate was 41.4%. In other words, 3,623 individuals were contacted before a total of 1,500 agreed to participate in the survey. This paper utilizes data from 1993, the first wave of this ten-year longitudinal survey.
B. Descriptive Statistics from the JPSC.
Descriptive statistics for the sample are shown in Table 2 . The table includes means and standard deviations (where appropriate) for the entire sample as well as for the subsamples corresponding to the three levels of educational attainment that we study.
14 The last three columns of the table indicate whether the differences in means between specified education classes are statistically significant.
There are definite differences in the socioeconomic background of young women across education classes. The most striking differences are with regard to parents' education and income. Forty-one percent of the fathers of university graduates attended university, as compared to 23% for junior college graduates and 5% for graduates of vocational or high school. Also striking are the difference for mother's education: 11% of mothers of university graduates were themselves university graduates, as compared to 3% and 1% for graduates of junior college and vocational or high school, respectively. Annual family income is also strongly positively related to a daughter's educational attainment, from a low of 4,759,558 yen for the families of vocational Nine years of are compulsory in Japan education (typically through junior high school); however, most students (98% in 1996 according to School Basic Survey (Gakko Kihon Chosa), 1996) continue beyond the compulsory level. In our sample, there are 32 women (2% of the sample) who ended their schooling with the completion of junior high school. Since we felt this group should be treated as a separate category from high school graduates and the number was small, we excluded these observations from our analysis. Also, there were 9 women (0.6% of the sample) who completed their schooling with a category "kosen". Because of the great range in schools attended for this category, we excluded these observations from our analysis as well. Note that respondents are instructed to respond as though they had graduated from a particular level of schooling even if they had not. This procedure is not likely to cause significant errors in measurement because failure and dropout rates are very low in Japan (Frost (1991) ).
or high school graduates to 7,932,099 yen for the families of university graduates. 15 The proportion of women whose mothers never worked outside of the home before the respondent turned twenty is also greater for women who attended university or junior college: 43% for university graduates and 45% for junior college graduates, as compared to 33% for women whose highest level of educational attainment was either vocation or high school.
Other ways in which the young women in different education classes differ are with regard to their family structure and attendance at "juku," the private after-school sessions, ranging from tutorials to cram schools, which students attend in order to improve in their school performance or to prepare for the examinations required to enter higher levels of schooling.
Young women with a junior college or university education have fewer siblings and are less likely to have a brother, as compared to women who completed only vocational or high school.
With regard to juku, young women who attended university or junior college were more likely to have attended juku in junior high or high school than were women whose educational attainment was vocational or high school.
To get an impression of how the young women themselves view their educational decisions, we also report in Table 2 differences across education classes in the young women's responses to a series of questions concerning the reasons for their particular educational choice.
Included among the possible reasons are "probability of acceptance" into the type of higher education, "correlation with career choice," to "obtain a broad education," "to put on my resume for the marriage market," and "parents' or teachers' advice." The most widely cited reason among all women in the sample is "correlation with career choice," with the proportion who give this response is significantly higher for women who attend junior college or university than for women with lower levels of educational attainment. The second most widely chosen reason for women who attended junior college or university was "to obtain a broad education," whereas for
Mean family income is computed by assigning to each individual the midpoint of the income bracket she reported. In the case of the top income bracket, which is open-ended, in order to calculate its midpoint we assume that it has the same width as the next-to-highest income bracket.
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women who completed only vocational or high school, the second most-cited choice was "probability of acceptance." Interestingly, one percent or fewer of women in all education classes cite "to put on my resume for the marriage market" as a reason. Overall, these responses suggest that for these young Japanese women, pursuing post-secondary education was seen as an investment in the future-a stepping-stone to a career and to an enriched life. Table 2 is information about selected characteristics of the women at the time of the survey. While these do not directly relate to the educational choices that are the focus of this analysis, they reflect ex post differences that may be the result of the very educational choices we examine in this paper. For example, university-educated women were significantly less likely to be married than were women with lower levels of educational attainment (most likely because women who attend university tend to marry later than those who do not and at the time of the survey, 1993, the women were in the relatively young age range of 24 to 34). Of those who were married at the time of the survey, the proportion whose husbands had attended university is much higher for university-educated women (83%) than for junior college-educated women (60%) or for women with a vocational or high school education (22%). Interestingly, the proportion of women in the labor force does not differ significantly among the four education classes, whether single, married, or married with one or more children. Note that the average age of the women is the sample does not differ significantly across subgroups.
Also included in

C. Variables
To estimate the probability that a young women enrolls in each level of higher education we need measures to represent family income, family size and sex composition, the family's taste for higher education, the young woman's ability, the costs and returns associated with each level of education, and the state of the marriage market. Ideally, these variables would be measured at the point in time at which the educational decision is being made. However, it is likely that the human capital investment decision is made and revised over a period of years, so that it is 14 difficult to designate a single time period in which to measure these variables. The demographic and socioeconomic characteristics of the young woman and her family are likely to have been relatively constant throughout her late childhood, so that we believe that these measures from the survey serve well. For variables that represent the costs and returns to education and the state of the marriage market, all of which may change from year to year, we use measures that correspond to the year in which the young woman is seventeen years old, one year before her high school graduation. 16 The exact measures are defined in Appendix Table 2 and are described below.
To measure family income, we use a set of dummy variables that indicate the income class of the family measured as of 1992, using the same income classes that are reported in the survey. We recognize the possibility that this measure--reported for the survey year rather than for the years in which the young woman's educational decision was being made-may overstate or understate the family's income at the time she was making her education decision (understatement is especially likely for the older cohorts in the sample whose fathers may have retired at the time of the survey). To the extent that this set of variables is measured with error, coefficients will be biased toward zero.
To further control for family income/wealth, we also include a dummy variable that indicates whether or not the young woman attended a private secondary school. Families who sent their children to private school are more likely both to have been wealthy-and to have had a greater taste for education. We expect that this variable will be positively related to the probability that a young woman attended university or junior college. This effect would be especially pronounced in cases where the private secondary school is affiliated with a private junior college or university.
A second variable, which we include to pick up unmeasured income differences, is one we dub "homemaker mother." Homemaker mother is a dummy variable that indicates whether or not the mother had worked outside the home before the respondent was 20 years old (a value of one indicates that she never worked outside of the home during this time). If families with a homemaker mother are wealthier, this variable will be positively related to the probability that a young woman attends junior college or university. But there are other factors besides income reflected by the homemaker mother variable. Full-time homemakers can and do help prepare their children for higher education by helping them with schoolwork and exam preparation. This tutoring role provides another reason for a positive relationship between the homemaker mother variable and the probability that a young woman attends junior college or university. On the other hand, the homemaker mother variable may also reflect the family's views about the appropriateness of women's entering the labor market and the desirability of their attending university in order to pursue a career. If so, the relationship between this variable and the probability that the daughter gets a higher education will be positive for junior college but negative for university. Taken together, these considerations imply that it is not possible to predict the direction of the relationship between the homemaker mother variable and the probability of university attendance. In the case of junior college, a choice which is less likely to be motivated by a desire for a career, all three of the above forces will be reinforcing rather than offsetting, leading to a predicted positive relationship.
We include two measures of family structure. The first is the number of siblings the young woman has. We expect this variable to be negatively related to the likelihood that the young woman attends university. The second is whether or not she has any male siblings. There is a large literature that suggests that parents choose to invest more in the education of their male children than their female children (Schultz (1995) ), and in the case of Japan, there is evidence that this pattern also holds (Ono (2000) ). If so, we would expect that the likelihood that a young woman obtains post-secondary education would be lower if she has any male siblings than if she does not.
To capture both the family's taste for university education for their children and the young woman's academic ability we use the parents' educational attainment as proxy variables.
Two dummy variables are included: one indicating whether or not the young woman's mother is a university graduate and one indicating whether or not her father is a university graduate.
As additional proxies for the young woman's ability we include three dummy variables that indicate whether or not the young woman attended "juku" during elementary, junior high, or high school, respectively. Juku attendance is likely to differentially signal the young woman's ability, depending upon at what age she attends. Attendance at juku during elementary school is likely to be associated with lower than average ability (when income is held constant, as it is in our model) and therefore be negatively associated with the probability of university or junior college education. Attendance at juku during middle school may not uniquely signal any particular level of ability because all students at this age are preparing for the important test that they must take to get into the high school of their choice. Attendance at juku during high school is aimed at preparing a student for university entrance exams and is likely to signal higher than average ability. In sum, we expect that attendance at juku during elementary school to be negatively associated with the probability of attending university or junior college and attendance at juku during high school to be positively associated with the probability of attending university or junior college.
Although we include these juku variables as "inputs" in the production of human capital, they may also be considered an "intermediate output" of an earlier human capital investment decision. If so, including them may cause the coefficients of variables that reflect family income and family tastes for education to understate the total effect of such variables on the young woman's educational choice. In addition, the set of juku variables may be endogenous if unmeasured factors that determine the family's demand for its daughter's higher education also affect the young woman's attendance at juku. For these reasons, we estimate our model both with and without the juku variables.
To take into account variations in the opportunity costs of higher education over the business cycle we include a measure of the availability of employment for high school graduates.
This measure is the ratio of the number of vacancies to the number of applications for jobs for people aged 19 years or younger (in Japan it is not unusual or illegal to specify the desired employee age for an unfilled position). The variable is reported for October of the year and the school year ends in April, so we use the measure lagged one year. We expect that the higher the vacancy/application ratio, the easier it is for high school graduates to find employment and the higher the opportunity costs of education, with a consequent lower probability that young women undertake post-high school education.
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To estimate the expected return to higher education, we use data from the annual Basic Survey on Wage Structure. The Basic Survey does not distinguish earnings of graduates of vocational schooling from those of junior college graduates, so we estimate the expected returns for university education only. In essence, we are assuming that it is the expected returns to university education that matter; that is, higher expected returns to university education would act as a deterrent to junior college attendance and an incentive to university attendance. To the extent that junior college is not viewed as a career-enhancing type of higher education, omission of an expected returns measure for junior college will not pose a serious problem.
To estimate the expected returns to university education we compute the present value of the lifetime earnings of male high school graduates and of male university graduates. The difference in the present value of these two earning streams is our estimate of the expected returns to university education for the young women in the sample. 18 We use an estimate of the return to education for men rather than for women because past cohorts of women include relatively few who had long tenure in the labor market, especially with levels of education above
The vacancy/applicant ratio we use is the national average for men and women, since we were not able to locate data by sex or region.
See the appendix for a detailed description of how we obtained these present value estimates. high school. 19 Thus, an estimate of expected returns that is based on the experiences of past cohorts of women would provide a poor reflection of the "payoff to higher education looking forward. Our specification assumes that women's expected future earnings differential associated with university education is a constant proportion of the corresponding differential experienced by men as reported in the Basic Survey on Wage Structure in the year in which the young woman is 17 years old.
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The above measures of the costs and returns to education are not location specific, but rather refer to the entire country at a point in time. To hold constant other aspects of costs and returns that may vary by prefecture (such as the population density, distance to educational institutions, differences in costs of living, and so on) as well as cultural differences across Japan that may be associated with different attitudes towards women's higher education, we include in our equations a set of dummy variables for the 47 prefectures in Japan (43 plus Hokkaido and the 71 metropolitan areas of Tokyo, Osaka, and Kyoto). The prefecture dummy variables identify the prefecture in which the respondent lived longest during her childhood.
It has been argued that an important reason that women go to junior college or university is to improve their prospects in the marriage market, to make them more desirable mates for university-educated, and therefore higher income, men (see, for example, Edwards (1994) , Goldin (1992) and Osawa (1987) ). At the same time, some commentators note that attending university (as opposed to junior college) may make Japanese women less attractive in the marriage market because there would be fewer equally educated mates available. To allow for 19 the possibility that the higher education decisions of young women and their families are affected by the state of the marriage market we include a measure of the male/female population ratio. In particular, we use the ratio of males aged 18-20 to females aged 16-18 in the year in which we assume the young woman and her family were making her higher education decision (age 17).
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This variable can be viewed as an index of the scarcity value of women as marriage partners.
The higher the value of this ratio, the stronger the position of women in the marriage market, and the less incentive they will have to make an education decision simply to improved their marriage prospects. Consequently, we expect this measure to be negatively associated with the probability that they will choose junior college. The relationship between the marriage market measure and the probability of choosing university could be negative or positive, depending on whether one sees this education as an advantage or a detriment in the marriage market.
Finally, to investigate our hypothesis that the passage of the EEO Law has had an impact on young women's higher education choices, and especially university enrollment decisions, we include a dummy variable that indicates whether or not the young woman and her family were making a higher education decision after the EEO Law was passed. The variable takes the value one if the respondent made her educational decision (which we assume to be at age 17) in or after the year in which the EEO Law was passed by the Diet (1985) , and zero otherwise. This variable, rather than being entered as a shift term, is interacted with our variable that measures the expected returns to university education because we hypothesize that the way in which the EEO Law operates to encourage women to pursue university education is by altering their expectations with regard to the expected financial returns to this investment. Women may expect increased returns to education subsequent to the passage of the law for a variety of reasons: they may expect that the probability of being hired for "career" employment will be higher; or they may
We chose this particular measure because there was a two-year difference in average age at marriage for men and women during the years that the young women in the sample were making their higher education decisions (The Japan Institute of Labor, Japanese Working Life Profile, various years). Of course, to the extent that the age difference between spouses changes or that a significant number of young men or women choose not to marry, this availability measure will provide only a rough index of the state of the marriage market.
expect that their probability of remaining in their jobs after marriage and child bearing will be higher; or they may expect the workplace to become more congenial for women as a result of the "signal" embedded in the passage of the law.
The particular specification we use is equivalent to hypothesizing that the passage of the EEO Law increased women's expectations about the returns to their education from k times the expected returns for men to a higher proportion k' (k'>k) times the men's expected returns. The coefficient of this interaction term, then, will be positive if the expected returns increase as a result of the passage of the EEO Law (that is, if k' exceeds k). We expect the positive effects of this law on enrollment to be greater for university education than for junior college because the law appears to be aimed at allowing women to advance into management positions, which typically require a university education. A more customary specification, in which the EEO Law dummy variable is entered as a shift term only, assumes that the law operates simply by altering the log odds of choosing a specified level of education by a constant amount, independent of the values of all other variables.
IV. Results
The estimates of our universal logit model are shown in Table 3 . As indicated earlier, we estimate two alternative specifications, one that includes the set of juku dummy variables and one that does not. The base case in all of these estimates is the vocational or high school choice, with the alternate choices being junior college and university. The coefficients of the dummy variables representing the Japanese prefectures are not included in these tables in order to keep them to a manageable size.
In addition to these logit coefficients, we present in Table 4 "partial effects" associated with a discrete change in each explanatory variable, as computed from the estimates in Table 3 .
These "partial effects" are analogous to partial derivatives (which would typically be computed for continuous variables) and represent the predicted change in the probability of choosing each level of education associated with a specified change in the value of each explanatory variable, holding constant all other explanatory variables. 24 Partial effects have the advantage of being more readily interpretable then the logit coefficients from which they are computed because they are direct measures of probabilities. Logit coefficients, on the other hand, represent the change in the log odds of choosing the specified level of education (versus vocational or high school) associated with a one-unit change in the explanatory variable, and the signs of logit coefficients are not necessarily the same as the signs of the corresponding computed partial effects.
A. Logit Estimates
Our discussion of the logit estimates in Table 3 is limited to specification tests and a general impression of how well overall the model explains the higher education decisions of young women in Japan.
In the first specification test we ask if the three education choices we study are in fact distinct in the sense of having a different relationship with the explanatory variables. Using a log-likelihood test, we evaluate pooling (1) the junior college and vocational or high school choices and (2) the junior college and university choices. In both cases we rejected the We calculate the partial effect of a change in an explanatory variable as follows. First, for each observation in the sample we compute two predicted probabilities using two alternative values for the explanatory variable in question. (In the case of a dummy variable, the two alternative values are zero and one. In the case of other variables, such as the expected returns, the two alternative values are the lowest and highest values reported in the sample. In the latter cases, the two alternative sample values used are indicated in the left-hand column of Table 4 .) We calculate the first predicted probability by using the individual's own characteristics for all explanatory variables except the one in question and the lower of the two alternative values for the variable for which we are computing the partial effect. The second predicted probability is computed in the same fashion except the higher of the alternative values is used for the variable for which we computing the partial effect. We then take the difference between the two predicted probabilities for each observation in the sample. The mean value of these differences across the entire sample is the partial effect that is reported in Table 4. hypothesis that the logit coefficients for the respective pairs of education choices are identical.
This finding supports the view that the educational decisions examined here are viewed by young women and their families as distinctly different.
Next we investigate the nature of the differences between the two basic specifications of our model-those that alternatively include and exclude the set of three juku variables. We find that for the university choice, whether or not one includes this set of variables, the coefficient signs and magnitudes and the tests of significance for the remaining variables remain virtually unchanged. For the junior college choice, including the juku variables also does not materially affect the coefficient signs and magnitudes, but it does cause the coefficients of several variables to lose statistical significance. However, these differences do not translate into differences in estimated partial effects, as we shall see below. Therefore, to keep the discussion of results more concise, we focus most of the remaining discussion in this section on the specification that includes the set of juku variables.
Overall, the estimates in Table 3 provide strong support for our model of young women's higher educational choices in Japan. The chi-squared statistic for the set of equations is statistically significant, as are many of the individual variable coefficients. Both for university and junior college attendance, family income and father's attendance at university are significant variables. On the other hand, mother's attendance at university is positive and significantly related to her daughter's university attendance, but not to junior college attendance. Attending private secondary school and attending juku are significantly related to the odds of attending both university and junior college, as are the number of siblings and having a mother who was a fulltime homemaker. In contrast to the factors listed above, the variables that represent the strength of the marriage market and the costs and returns to higher education are, for the most part, not statistically significant. The exception is in the case of the returns/EEOL interaction term for the junior college choice (when the juku variables are included the returns variable is not statistically 23 significant but the interaction term is, whereas when the juku variables are excluded the opposite pattern holds).
B. Partial Effects
The above discussion of logit coefficients identified which variables are statistically significant, but statistical significance does not necessarily translate into practical significance.
That is, a variable may be statistically significant without actually having a very large impact on the behavior that is being studied. We turn, therefore, to the partial effects shown in Table 4 to determine which variables have the strongest impact on educational decisions.
To compute these partial effects we consider alternatives that make sense in the context of each variable. For indicator dummy variables (parents' education, having a brother, having a homemaker mother, and attending private secondary school), the comparison is made between having versus not having that characteristic. In the case of dummy variables that represent the various income classes, we compute the partial effect of moving between selected representative income classes. In the case of the juku variables, we consider several alternative patterns of juku attendance. In the case of variables that are aggregate measures that vary only by year (expected returns, male/female ratio, vacancy/application ratio), there is no natural interval over which to compute the partial effect. Our procedure is to compute the predicted change in probability associated with moving from the lowest to the highest value of each variable over the 11-year period covered by our data.
Focusing on the estimates that include the juku variables, shown in the first two columns of Table 4 , we find that the most important variables for university choice, as judged by the magnitudes of the computed partial effects, are parents' education and the young woman's attendance at juku (notably in high school). Still important, but not to the same degree, are parents' income and the young woman's attendance at private secondary school. In our discussion below we first consider, for each variable, the partial effect of that variable on university attendance and then examine the differences in partial effects for university and junior college attendance.
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Parents' university education is a very important determinant of whether or not a young woman attends university. Having a mother with a university education is associated with a 20-percentage point increase in the predicted probability that her daughter will attend university.
The corresponding partial effect for father's university education 17 percentage points. In contrast, mother's attendance at university is associated with a three-percentage point decline in the probability that her daughter will attend junior college. Father's university education, however, remains important for junior college attendance, with a partial effect of 14 percentage points.
The difference in the partial effects of mother's and father's educational attainment indicate that these two variables are not simply proxy measures for the young women's genetic endowment of ability-in which case both variables would have the similar partial effects-but rather reflect taste factors as well. For example, the mother's education variable is likely to embody, in addition to the expected endowment effect, a "role model" effect. Put differently, families in which mothers have a university education may have a greater "taste" for women's university education or other career-oriented education than do other families.
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This "role-model" effect is also evident in a somewhat different way when one looks at the partial effects computed for the variable that indicates if the mother was a full-time homemaker. Consistent with our earlier prediction, the partial effect of this variable is less for university education that for junior college education. Daughters of full-time homemakers have a mere one percentage point increased probability of attending university, but they have a much larger, seven, percentage point greater probability of enrolling in junior college (which some have called "finishing school", aimed at preparing young women primarily to become homemakers).
The set of juku variables was included to capture differences in student ability. We hypothesized that attendance at juku during elementary school would signal lower than average 25 student ability and therefore have a negative relationship with university enrollment, and that attendance at juku during high school would signal higher than average student ability and a consequent positive relationship with university enrollment. On the other hand, if the juku variables were simply reflecting unmeasured income and/or tastes for education, we would expect the partial effects of all three juku variables to be positive for university and junior college.
The pattern of partial effects that we observe indicates that these variables do in fact reflect student ability. Attending juku in elementary school is associated with a reduced probability of attending either junior college or university, with the negative effect greater for university attendance. Attending juku in junior high is also associated with a reduced probability of attending university (5 percentage points), but an increased probability (7 percentage points) of attending junior college. Most striking, attending juku in high school is associated with a 16 percentage point increase in the probability of attending university and a 10 percentage point increase in the probability of attending junior college.
To get a sense of the maximal impact of ability as reflected by the set of juku variables, we compute the difference in the probability of each educational choice associated with the following two ability extremes: a young woman who attends juku in elementary and junior high school but not in high school versus one who attends juku only in high school. The predicted partial effects of this experiment are quite striking: a young woman who attends juku only in high school is 24 percentage points more likely to attend university than one who attended juku in elementary and junior high school but not in high school. The corresponding figure for junior college is just 6 percentage points.
Family income is also an important determinant of university attendance, but the estimated partial effects, taken together, imply that the relationship between income and higher education decisions is complex and definitely not linear. In particular, they suggest that the 26 income effect in the highest income class attenuates for university attendance, while it increases for junior college attendance. For example, a jump in family income from the lowest class (bracket 1) to the highest class (bracket 7), an increase of fifteen million yen or 3.8 standard deviations, is associated with a ten percentage point increase in a young woman's probability of attending university, whereas a lesser (though still large) jump in family income, from the second to the sixth class (an increase of ten million yen or 2.5 standard deviations) increases the predicted probability of a young woman's attending university by more-15 percentage points.
This non-linearity is more evident when one examines the partial effects computed between income classes in sequence. These partial effects (not shown here) indicate that the largest partial effect for university attendance is when family income increases from bracket 5 to 6, whereas for junior college, the largest partial effect is when income increases from bracket 6 to 7. This finding is important for other researchers who investigate the determinants of higher education decisions in Japan: empirical models that do not allow for a non-linear income effect would be clearly be mis-specified.
Not only is the income effect non-linear, its impact is moderate compared to the estimated effects of parents' education and juku attendance. One explanation for the relatively moderate income effect could be that income is measured with error, as noted earlier. Another explanation is that income operates not just directly, but also indirectly through the juku variables. That is, higher income families may manifest their desire for higher education for their daughters in part by "buying" juku, which in turn increases their daughters' probability of acceptance in the university or junior college of their choice. To determine if this is an empirically important effect, examine partial effects in the specification that excludes the set of juku variables, shown in the third and fourth columns of Table 4 . These estimated income effects are larger, but the increase is generally not great and it varies by type of schooling and the income range .
27 Thus, our conclusion regarding the relatively lesser impact of income still stands bigger impact on her childrens' development than would that of their father.
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The variable that indicates whether or not the young woman attended private secondary school may also proxy family income at the time the education decision was made. This variable is associated with positive partial effects for both university and junior college. Interestingly, the larger partial effects are for junior college, where attending private secondary schooling is associated with an increase in the probability of attendance of 19 percentage points, as compared to 12 percentage points for university. Perhaps attendance at private secondary schools is an indicator of a broad concept of social class rather than simply income or taste for higher education, so that many of the parents who send their daughters to private secondary school are not so much preparing them for the type of career that results from university, but rather for marriage. The larger partial effects for junior college than for university, which we computed using the highest income class, are consistent with these findings for private secondary school attendance.
The predicted effects of family structure are small relative to the effects of the variables discussed above. The number of siblings variable was statistically significant, but increasing the number of siblings from one to two is associated with only a two-percentage point decline in the probability of university or junior college attendance. Having a male sibling is not statistically significant and the estimated partial effects are relatively small, at -2 percentage points for university and zero for junior college.
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The remaining variables in our model are not specific to the individual, but rather specific to the year in which she made her education decision. There are only eleven cohorts in the sample, so there are only eleven different possible values for each of these four variables, and For example, the partial effect on the probability of attending university of increasing income from the lowest to the highest income class rises from 9 to 10 percentage points, and the corresponding rise for junior college attendance is from 11 to 13 percentage points. The other partial effect that is noticeably altered when the juku variables are excluded is for mother's education in the case of university attendance-with an increase from 20 to 24 percentage points.
since they are time series data, they tend to be highly correlated. This multicollinearity tends to raise the variance of each coefficient estimate so that it "harder" for these variables to be statistically significant, and, in fact, most of them are not. 30 We discuss the estimated partial effects but caution the reader that these estimates are subject to a relatively large amount of error.
The marriage market measure, while not statistically significant, generates surprisingly large partial effects. The partial effects, computed as the difference in the predicted probably of attendance at each type of higher education associated with moving the male/female ratio from its lowest value (.95) to its highest value (1.05) over the time period cover by our data, is 7
percentage points for university and -9 percentage points for junior college. These results are only suggestive, but they are consistent with the view that when the marriage market is more favorable, young women feel freer to attend university and have a reduced incentive to attend junior college. More specifically, if attending university is viewed as making a woman a less attractive marriage partner, it becomes a more viable option when the marriage market is strong enough to overcome this "obstacle".
The variables that represent the costs and returns to schooling, like the marriage market variable, are not statistically significant. In this case, however, the partial effects are smaller, or
are not in the direction we predicted. For example, an increase in the vacancy rate, an inverse index of the opportunity cost of post-secondary schooling, was associated with a higher rather than lower probability of attending either university or junior college. Also, the estimated return to university education, contrary to our expectations, had a larger partial effect on the probability of junior college attendance than of university attendance, with the latter essentially zero.
Overall, these results indicate that variations in the expected returns or opportunity costs of For those with high correlations, the measures are -.73 between the vacancy/applicant ratio and the internal rate of return measure, -.78 between the male/female ratio and the EEO Law, -.63 between the vacancy/applicant ratio and the EEO Law, and -.62 between the internal rate of return measure and the EEO Law. Kmenta (1986) shows that the variance of a coefficient is positively related to the Rsquared from a least squares regression of that variable on all of the other right-hand-side variables in the equation (p. 438).
higher education, at least as we measure them, do not appear to play a significant role in the higher education decision.
There are several possible explanations for this finding. The first and most obvious is that the difference by education level in lifetime earnings for men may not well represent the corresponding projected earnings difference for women (or, in the terms of our earlier discussion, k may equal zero). We did hypothesize, however, that women's expected returns to university education would more closely mirror those of men after the passage of the EEO Law, and the pattern of coefficients suggests that there may be merit to this hypothesis, as will be discussed below.
A second reason why the returns to university education may not play a large role in the decision to attend university is that many young women university graduates are supported by their parents and do not need to earn a living. In analyzing survey data from 1987, Amano (1997) reports that only 25% of young women university graduates, when asked about the "meaning of work," reported that it was a "mean to sustain living;" 48% responded that is was "necessary to realize the self." Among the women who responded that it was a means to earn a living, only one-third had to support themselves with their earnings; the remaining two-thirds were supported to a greater or lesser extent by their parents. Thus, the usual economic motivation for working seems to be attenuated for Japanese young women.
A related possibility is that the pecuniary return to higher education for women, rather than coming through their own earnings, comes from the earnings of their spouses, We know from our descriptive statistics that the proportion of university and junior college graduates whose husbands are university graduates, at 83% and 60%, respectively, are substantially higher than the corresponding figures for vocational or high school graduates (22%). These statistics suggest that this type of indirect pecuniary return may play a role in the educational choices of young women.
It may also be that financial returns to higher education are simply less important in Japan, for both men and women, than other, non-pecuniary payoffs. For example, Nakata and Mosk (1987) , who investigate the growth in university applications by Japanese men between 1959 and 1980, report results similar to ours, and conclude that their evidence "calls into question the effectiveness of the conventional indicators of long-run benefits for college education, such as the internal rate of return" (p. 402). Similarly, Arai (1998) , whose research focuses on both women and men, reports that rates of return to education, both levels and changes, are not significant variables in explaining the decision to pursue university education.
He points to the fact that capital markets are imperfect in Japan for investing in higher education and that, therefore, family income is likely to be and in fact is a more important determinant of higher educational choices than is the expected rate of return.
Finally, we turn to our hypotheses concerning the EEO Law. The computed partial effects of the passage of the law provide support for our view that the law increased women's career expectations. Passage of the law is associated with a 6 percentage point increase in the probability of university attendance and 10 percentage point decline in the probability of junior college attendance. What we are observing here, in essence, are women who have career aspirations switching from junior college to university (in the logit estimates, the significant (negative) coefficient is for junior college). The order of magnitude of the effects of the EEO Law is similar to an increase in parents' income from the fourth to the sixth income classes, not as substantial an increases as was associated with parents' education or juku attendance, but still notable.
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The specification that we have used to generate the partial effect of the EEO Law is subject to question because of the problems discussed above with the returns measures (recall that the EEO Law dummy variable was entered as an interaction term with the expected returns to schooling variable). Consequently, we re-estimate our equations using the most straightforward specification of the law variable: one in which the law is represented simply by
We are indebted to a referee for pointing out that job opportunities for junior college graduates have been declining over this period as well, a trend that may partially explain the negative effect we observe beginning in 1985 as well as the increase in the proportion of junior college graduates pursuing higher degrees (noted in footnote 5). income and education are important determinants of the probability that a young man attends college. Interestingly, similar to our results, he reports that the estimated coefficient for mother's education is larger than that for father's education.
In a subsequent study, Ishida (1998) examines the relationship between educational credentials and the labor market entry position for both men and women. As part of this research, he investigates the educational decisions of young women using data for all of the age groups in his broadly defined sample. His focus is on social background variables, which include father's education, father's social class (defined on the basis of the type of work he does), father's occupational prestige score, and the quality of the high school attended (he also includes
The partial effects of the EEO Law variable for university and junior college are +.055 and -. 106, respectively, in the specification which includes the juku variables and +.059 and -.101 in the specification which excludes the juku variables. Our rationale for preferring the specification that enters the law variable as an interaction with the returns variable is that it models a plausible mechanism by which the law could have altered behavior: by altering expected returns. Using a shift term only does not permit one to build in such a mechanism. the respondent's age as a variable, since so many different cohorts are included in the analysis).
He reports that young women whose fathers went to university and are of a higher social class are much more likely to attend university than young women whose fathers did not have these characteristics. It is not possible to disentangle the roles of income and parents' education in these results, however, because his model does not include a family income variable. Nor is it possible to explore how mother's education affects the young woman's enrollment decision from the results he reports.
Ono (2000) also uses data from the Social Stratification and Mobility Survey, but for 1995. He uses these data to examine the difference in advancement rates to university for men and women in the survey aged 20 to 70 with the objective of determining if family resources, at least for university education, are directed at sons rather than daughters. The variables he uses to explain the probability that a man or woman "advanced" to university are the person's age, the years of mother's education, years of father's education, city size, the number of brothers, and the number of sisters. He reports statistically significant gender differences in logit coefficients only for mother's education, the number of brothers, and the constant term: the positive coefficient of mother's schooling is almost twice as large for women than for men and the negative coefficient of the number of brothers is almost three times as large (in absolute value) for women than for men. While it is not possible to directly compare his results with those we report in this paper because of the narrower range of variables he considers and the much broader selection of birth cohorts included in his sample, his findings confirm that men and women are treated differently when it comes to decisions regarding university education. Arai's (1998) uses the Population Census of Japan for 1980 and the Basic School Survey for 1981 to determine enrollment rates for men and women in universities and junior colleges in Japan. Similar to our study, he reports that variations in the rate of return to schooling do not explain variations in enrollments in higher education, and that family income is a better determinant. He also finds that parents' education is an important variable, as are the rate of mothers' labor force participation and proximity to institutions.
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V. Conclusions and Discussion
One of the most striking changes in Japan since the mid 1980's has been the increased propensity of young Japanese women to attend four-year universities. In parallel, the Japanese Diet, in 1985, passed the Equal Employment Opportunity Law, which focused on improving women's opportunities to gain access to career employment. Our goal has been to investigate women's higher education choices in Japan, while exploring the possible role played by the passage of the EEO Law, using an excellent new micro data set to conduct our analysis, the JPSC.
We find that the most important factors for determining whether or not a young woman attends university in terms of statistical significance and magnitude of partial effects are whether or not her parents attended university, her ability as reflected by her pattern of juku attendance, family income, and her attendance at private secondary school. Lesser effects are reported for family structure variables and the male/female population ratio. In contrast, the expected financial returns to a university education did not appear to play an important role in the decision-making process, a finding consistent with other studies of higher education in Japan.
While our primary focus has been on university attendance, our model is also useful for explaining decisions regarding attendance at junior college, as we have pointed out throughout our discussion.
One of our most notable findings is the powerful role of mother's university attendance in determining whether or not a young woman attends university. This finding helps explain why the proportion of young women who attend university in Japan has been low relative to other developed countries: the low propensity of past generations of women to attend university has been transmitted to their daughters (for example, only two percent of the mothers of the young women in our sample had a university education). As this and the other important factors we identify operate to increase women's university attendance rates, these increases will be reinforced in subsequent generations of women. This is the first study that utilizes micro data to examine the impact of the EEO Law on educational decision-making. While data limitations prevent us from drawing strong conclusions, our results suggest that the passage of the law discouraged attendance at junior college and encouraged attendance at university, a finding consistent with a view that subsequent to the passage of the law a significant group of women who might have chosen junior college in the past are now more inclined to undertake university education, the path that is required if they wish to prepare themselves for career positions. 33 This finding is in contrast to studies of the labor market effects of the EEO Law, which typically conclude that the law has been too weak to counter gender bias entrenched in both Japanese society and in the labor market (Hanami (2000) , Lam (1992) , Gelb (1998) , Knapp (1995) , Omori (1993) ). Our findings suggest that the impact of the law may be more indirect and have a much longer lag than anticipated.
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One issue that we do not address in this paper is the role of changes in the "supply" of places in universities over the period we study. Our model is demand-based and implicitly assumes that as more qualified women seek to undertake university education, more places are made available for them-either by the expansion of places at existing universities, the development of new universities, or the transformation of existing junior colleges into four-year institutions. There is evidence that the number of universities, though not necessarily student places, has increased: from 420 in 1975 , to 460 in 1985 , to 565 in 1995 (Japan Statistical Yearbook, 1998 . But even so, it is still not possible for us to distinguish, with our data, a demand-based model like the one we present in this paper from a scenario in which there was latent demand for university education on the part of young women and their families and that an
This finding is consistent with the results of a survey of employees of a large Japanese department store conducted by Alice Lam in 1984 and , a period bracketing the passage of the EEO Law (Lam (1992) ). Lam writes that young women report less pessimism about the expectations regarding their chances of promotion in 1988 than in 1984. She concludes, "Both survey results and interviews show that in comparison with the pre-EEO Law situation, women in 1988 perceived greater 'availability' of equal opportunities" (p. 30). expansion in educational opportunities, coincident with the passage of the EEO Law, enabled this latent demand to be realized. 35 The growing numbers of young women who have been attending university since the passage of the law may have not yet appeared in careers, perhaps because of the entrenched recession gripping the Japanese economy since the 1990's. But these university-educated young women will be an important resource for Japanese businesses and government in the future, especially given the expected decline in the adult population. The Japanese Ministry of Labor, in its 1998 White Paper on Working Women, sees the greater integration of women in the labor market as a necessary way to prepare for the smaller working-age population that demographers predict for the next century. The Ministry also advocates solidifying the modifications already underway: making the workplace more hospitable to women; hiring potential workers on the basis of their skills and professional qualifications rather than their gender or age; and actively utilizing women who are returning to the workplace after leaving for childbearing {Japan Labor Bulletin, April 1999) . The revisions that went into effect on April 1, 1999 to the EEO Law and those that are scheduled to go into effect in April 2002 to the Child Care and Family Care Leave Law are moves in the right direction. Changes like these will go a long way toward equalizing opportunity and results for women in the Japanese labor market. 35 A supply-based explanation of the growth in women's attendance in universities was proposed in conversation by Marcus Rebick, who suggested that universities increased their acceptances of women applicants and made their institutions more attractive to women in preparation for an expected decline in male applicants as a result of the "baby bust" of the 1990s. Dummy variables representing the 47 prefectures and metropolitan areas are included in the equations, but their coefficients are not reported in the tables.
** Significant at the 5% level. * Significant at the 10% level. Figure 1 Advancement Rates to Universities in Japan by Gender (as a Percentage of High School Graduates)* *Note: Advancement rates were calculated as the percentage of high school graduates in each year that entered universities within four years of graduating from high school, in order to incorporate the "ronin" status prevalent in Japan, where a high school graduate who has flunked an entrance exam into a university of her/his choice, will sit out a year or more in order to study to pass the entrance exam in the future. Source: Ministry of Education in Japan, Basic School Survey, various years.
where E represents wages paid to male high school graduates, divided by the CPI. The actual wages are taken from the Basic Survey on Wage Structure, where the subscripts represent years of tenure. Wages in the Basic Survey on Wage Structure are reported for categories of education and tenure, and so we extrapolated the wages for each year after pegging the value reported to the midpoint of the category. We assume retirement at age 60, and assign n=42. We acknowledge that we do use an estimate that cuts across cohorts for each of the 11 years for which we have an estimate, but we are implicitly assuming that the best information a young women has in making her decision is no better than this kind of snapshot.
For the CPI, 1992 is used as the base year to be consistent with the family income variable that is reported in categories of 1992 yen. For "r", the discount rate, we utilized the postal savings rate rather than an educational loan rate, since almost all of higher education in Japan is financed through savings.
To estimate the present value of the earnings of men with a university education, we use the following formula:
where U represents wages paid to male university graduates, divided by the CPI. Assuming retirement at age 60, we assign n=38 for university graduates.
These estimates of the present value of the returns to schooling do not take into account the effects of bonus payments because the Basic Survey on Wage Structure did not report bonus payments for tenure for a portion of the years under study. To the extent that bonuses are strongly correlated with education than are wages and salaries, our returns measures will understate the true returns to post-high school education.
